i. $£ffl<D$-m 

t, ALD (Atomic Layer Deposition) @ $ tlTl^So 

ALDiasMiat-fi, itn©gp/^ttt^Lt«t, mm- 
vxhzmj£<Dmts(Dmmzj&g:£i£z> 0 

m?Li^ 2mm<Dmwtf**$i3Lizm%ii-zALDx^ TOi^iitt 
i) mi <nmmtfx*&m^mzm£vxmm±^wm£itz>o 
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1 ) Wm^P 3- 2 8 3 7 7 -s§-^# 

2 ) #F?| 2001-214272 

3) H^kHBglO 2/1 5 2 4 3^°>-^l-5/ h 

m i nmM(D^mmm(D}WM^^m^Rxfm^^^-tmmmj^mx^^> 0 

„ ^ot^ w^T-fcST i c 1 4 bNH 3 b&t&m^%*i ttii^izms-t- 
5fc#> N t i c 1 4 m<DW&m i g2 tNHsmtDmsMz'gsfr&imfc&i-tbtiz 

6fc^(D^|&iai : 4^ijj|g{^^^tt6 0 #t^gH^ 2 , 3, 4^f±^^^4 
^U^i~^)tL^(D-^^yti~=i^ (MFC) 5, 6, 7^.t55flK#8, 

9, io^itf,^o ii#8, 9, i cxDrnfflzm-Kmrn-tzz tizx »? N 
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T i C 1 4 i N H 3 © 2 ?rll± T'SfL: $ 1 1 T i N]g|££/& 

^x^-fx ?{Z.fcfcm±f&%)XhZ>NH 4 C 1 &±J&£tlZ 0 

6TiCl 4 +8NH 3 — > 6 T i N+ 2 4 HC 1 +N 2 
HCI+NH3 — > NH 4 C1 

r © J: 5 4iaSiftt^T©fls^;t^t«t 5 4SJS^4 0 i # t 

<5 0 

TiCl 4 + NH 3 — > T i C 1 4 • nNH 3 (n=2, 4) 
C©SJS^4feT i C 1 4 • n NH 3 (n = 2, 4) l4JtfeV^^K>ifeStT?fc- 

^3iS*B§*l/fc. :©ifeV>M«iflt _B£<DT i C 1 4 • n NH 3 (n 
= 2, 4) T*fc^i:»J$tl5 0 
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<nm 2 (Dw^wt t . %mm$kftfrhm i <dwm#* ^mn.-r^>t^<Dm i 
&m&^(Djfxm$;mm%n i ©#t|&^^ ^ m 2 (D#t^^ £ ora-e^i y mz. 

^^^(-Mi-fc^^HlJlXia^^^M^W-rsc: 1 1 Ltt «tv\ ±5$ 

mmmmftt *m u mm 1 (om^mmm^tmm 2 ^^^^^^^^j 
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^WtictS^a^H^ioV^T. H5l©HS^^ttT i C 1 4 , T i F 
4 , TiBr 4 , Ti I 4 , Ti [N (C 2 H 5 CH 3 ) ] 4 , T i [N (CH,) 2 
] 4 , T i [N (C 2 H 5 ) 2 ] 4 , T a F 5 , T a C 1 s , T a B r B , T a I 5 , 
Ta (NC (CH,) 3 ) (N (C 2 H 5 ) 2 ) 3 , Ta (N (CH,) 2 ) (NC 5 
H X1 ) , Ta [N (C 2 H 5 ) 2 ] 5> Ta [N (CH,) 2 ] 5 , Ta (N (C 2 H 
s ) 2 ) 3 (N (C 2 H 5 ) 2 ) «t 0fc5#a»k3^£;h//fc— ot?*>!>, m2<DWM 
^»NH 3I N 2 H 4 , NH (CH,) 2 , N 2 H 3 (CH,) <£ 9 &58¥a>P>il^ 
$ttfc-o-Cfe 0, T i N«fc L < f*T a NKSritrlBR^aS^-b^^-f 6 r 

^^SW^.tS^LS^fftiSSV^T. ^lOl^^iiT i C 1 4 , T i F 
4 , T i B r 4 , T i I 4 , T i [N (C 2 H 5 CH 3 ) ] 4 , T i [N (CH,) 2 
] 4, T i [N (C 2 H 5 ) 2 ] 4 , T a F 5 , T a C 1 s , T a B r 5 , T a I 5 , 
Ta (NC (CH,) 3 ) (N (C 2 H 5 ) 2 ) „ Ta (N (CH,) 2 ) (NC 5 
H lx ) , Ta [N (C 2 H 5 ) 2 ] 5> Ta [N (CH,) 2 ] 5 , Ta (N (C 2 H 

5 ) 2 ) , (n (c 2 h 5 ) 2 ) j; "9^5S¥^bii^^tt/c-oT-fe«9. mmm2(D 

»^I1NH„ N 2 H 4 , NH (CH,) 2 , N 2 H, (CH,) J;?)*<5»d*6 
S^tLfc— OT?fc*K i!u!2TOt£#;MiN 2 , Ar, HeiD*5^f>It 

<t b bTfe«tVS 
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*n 5 mmmm^^x. m 1 <Dm^mtm2 <D&&%km&® r> t mm 
mi <DW%^nbm2<Dmf*3k%ttm v )mx.z>^ tizz i 

miteft&(Dmmmw:<Dwmmj$.mT*&z ■, 

> 

in 9 \i&mw<Dm 2 utt^c: £ %%mmw<om$mxibz> ; 
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•tf&mmmL t i c 1 4 ^ nh 3 © 2 1 s©m^^ !r wis (**^) 

o ^<DM&. WMtf*X*3b%T i C 1 4 tNH 3 t^It^2 1 Kl»J* 
-T5fc#\ T i C 1 4 R(Dmmzm2 2 tNH 3 i©TOf 2 3 i^^J1@[Cl^ 

2 1 ^#t^-r§fc^^#t|^@ a ^ 2 4 ^gij^^it ^tV?) 0 W^iaW 2 2, 2 3, 

2 4 ^f^^r^f^^a^W-r^fcfecD^^^n — =ns h n — ^ (MFC) 2 5 
, 2 6, 2 7WWV1, V3, V 2&WtrththZ> 0 M#V1, V2, V 

o w±©j:5t, ^B^^i^Ms^e^fi, Tici 4 (mi <nmnif*) & 
Mtsii©M^i, nh 3 (m2<Dmn#*) *w&-$-z>'%2<dw& : & 

l fettle ft fcT i c i 4 (i, UMnciElf 2 s*m^xn£MmmW:2 

0 — £\ MS^§§2 1 M^tifcNH 3 (t #m@Blf 2 8 i:f*SiJ<D#^gE^3 

1 £iICTj!t^M^g3 2l£Pi^l£ft, 3 £^ LT^g|5«^£;ft 
5 (^2©iMi) 0 

t i c 1 4 m<DmmMm2 s\z.\-±mm^Y Atmnhth, NH 3 m<Dmmm 

3 i lazmmfrv 5frm?t>tiz> 0 mm#v4, vsit i«#vi, v 
2, v3<DiiMfciisjbTM$tiSo mnmms i±xmm#v5 tm^sm 
mn3 2 t<Dwaz. wmm-^2 1 p%x^.^tLtz.K^:m^m^n A c 1 

M1~Z>ffiM1®blsX. h^5/7°3 4^(t^^-5o 
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W£r4 0 OttltMtS, 

2) TiCl 4 ^1^2 1rt«t5o 

3) #ls^2 irt©Tici 4 %#M@2i : 2 8%mcT$m-rz> 0 

4) NH 3 ^1^2 1^Mt^o 

5) ^ls^2 i ^<DNH 3 ^mnm3 l^ictiit^ 

6) -)x/nW±©T i Nl«©f ^^jj^j-c^) ~5) (DJLU&m'O 

7) t i Nj^5f^j|L£ ^^ofcb^^s^^-Tb, ^s^2 ia>e> 

SA±<DJLU*ft §8K#Vl~V5©PBKSrWTO«fc 5J-*Jfti-r5o 

tlfag^t 2 9, 3 2 £rf£Sfc U gMKAOggglg 2 1 1*5 5 „ 

ssi^r, 1S2) -ewt % ii#v i ^nflv^TT i c 1 4 sr#y®g3§2 i m-m 
fct&tm^ mmfrv 4 &m*xtomm&2 irt©*sjs©T i c 1 4 &jiMa 

ili&2 8SrICTl^Ml2 «9#mi-5o X=g<D<Z>|SL »V2, 

V3, V5te^CTV^ 0 

X@3) "Ctt. li#Vl^i:, ftfc>9tJiBiB!#V2SriB<. -*U- 

XS4) T*fi, 11#V2^C, ft:*>9Jc:H!H#V3«rlW<. rtU-J; "9 N 
H 3 Ammm&2 lftK&&£tiZ> 0 Z<Dt%, TiCl 4 M«#V4 

JCWNH 3( RU«KJCSBJ^4*T?a!>5NH 4 C 111, T i C 1 4 $M5/l§©SMsaMP 2 
8fc«feftiitfrt*< % NH 3 ^fflco#^:iaW3 1 SrjfttLT h7>77 , 3 4Hl 
Ai-^o raj»tfc5NH 4 Cl(l VJyZfZ 4(Cj; 9MA£4t, NH 
3 tt^Wf3 2KJ: 9PJ^I£*b-tl&«EB3 3 «r^UT^K:Sfeffi$n5 

o 
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~5) ^*3lt5HIPa#Vl~V5©iftf^^«|9igL-C. fS© 
j?$©T i NRSr^x^W±t4^Ufcft, Mffloa!M#V 1, V2, V 3 £- 
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4) 
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5) 


X 
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7) 


X 


X 


X 


o 


O 



i C 1 4 ^JfA-r5M*gPi: Lth7S'7 p SrK»t5rtfc LTt>«tV\ i3ttT 

i c 1 4 (D h 9 ?y>&ntf btit£&mmw<Dmmffij$.mx$>z 0 m3K^^x^ 
m3Kxk-rtmmmzis^x* t i c 1 4 ©iiEt 2 8±©»v4tx 

^#Mit2 9 t<Dffl\Z h=7*/Zf3 5&WtftbfrX^Z> 0 V=7vZf3 5te=t—/U 
Kh7S'7'i!)4!l, ^JE<E>{6V^T i C 1 4 Sr^M 5 2 8 <£>j£*-C$fr(fcLT 
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in 3 iz7jkir%immwx*te, t i c 1 ^m-m^mnMrn^mn hfh 
tv^/c^ /uk b^^y^x <omMiz.T i c 1 4 ©^^jtit5rt^-e 

^lt, ffi^bfcT i c 1 4 zjw,m-tfxt Lxw%\m-tz>(Dx\ 
(ommm&i&m'tz d t &xz z>„ 

Wiimmm\z-&z>%mmu4 o<Dmj&z^-tmx&z> 0 mmmmi on, tic 

l 4 kNH 3 <D2mM<VWMtfx&mm (**>^) W±«$*tT i Nl^ 
^MMMXte, WMtf* (TiCl 4) NH 3 ) RTfs<—i?tf* (N 2 ) 

sa^fi, 1 {c&m&nzi®ftx-^<D±tmm£m i B 4 3 t ^ti, 

t i c 1 4 <D#t^4 4 tegt££gaw4 5 19 ^iiife&gaf 4 3 ^mmztiz 

o /^^X^rtTON 2 ©ttM4 7fi, «^1BW 4 8 \Z X V 

SEW 4 3tSa*$^S. W4 8Clt SS#SV2iv77n^nyfn 
-7 4 9»t^5o Sfc. NH 3 ©Ml5 0lt #^£13^5 1 {Cj; t> #ii 
^iaW4 3(«$fL§ 0 ^g 2 ^5 1(3:f4N ||#sV3i:^7n^y 



10 



S V4 tv77D- = V h n — ^ 5 5^RJtfeiL5. 

&gl^4 1 f-tt, T i C 1 4 ffl©gMSCgE« 5 6 £ NH,l©#ftfiff 5 7 £ 
*SfiStt$tl/5. H^BBf 5 6 MK#EV5ih7S'7'58^LT, 
^5 9l:gSK^5. Sfc, ftftfif 5 7li, WEV6ih7-7 7'6 0l: 
^UT, JS^atfV^e 1 KSH*3ix3. n&tf^75 9, 6 1 i Lttt, K^-T 

b7y/5 8iiT i C 1 4 «rffi*-r5fc»»dRttfe;h,. Jt^nfcT i C 1 4 
filHlJRiB^ 6 2lrlCTTiCl 4 <D&mWL4 4i:I$tltWffi«^5„ HI 
ilXSHW6 2(Clfi^^(DT i C 1 4 £^1-fcft N T i C 1 4 ^{eUCZiBW6 21*3 

T?^kb/«cv^«t 5 (-s nuRBBf 6 2tt- ^^#^-c5 o°c~i oo°cm^t- 

±m<DMm#SV 1~S V4XU ? iW#EV5, EV6|j:fflif6 3 tH&gg 
7o-3yhD-74 6, 4 9, 52, 5 5 t>fSW3SS6 3 \Z.& # 

#flSbJfc^e>uiM-rSo ®5fiT i c 1 4 ?r^-r5xm^*3tt5Ms^S4 o 

©#MEB#©5KflSS:^i-H-efc«J. @6l4TiCl 4 lriIt5lStfclt6M 
S^fi4 0©#§BB3#^«8Sr^-rE"T?*>5„ HI 7 iiNH 3 «t5Itl^ 
l75Mif4 O©*MBB#©«llRSr*-t-BI"C*>0, HI 8 fiNH 3 Sr#M-T5X 
m{c^ttSAQ.SI^«4 O©*PBK#©^«g^-r0-e&S„ fc*5, 06OT8 

&1\ El 5 ^-f-T i c 1 4 #:*&is-era\ tici 4 TO©Wsvi 

3^EBC?>tLS 0 TiCl 4 Mffl<7)Pi^EV5»tl, NH 3 # 



11 



7, 5 3frb®M&%&4 1 ft^tm$£tlZ> 0 TiCl 4 ©iiil 30 s cc 

254 7, 5 3^P>ON 2 (Z)M*fi, Ztl^tll 0 0 s c cm^i5J:9l:-7^7 
u- 3 yfn-74 9, 5 5 lz£ 9 «P$*L5o .N^^I^WPjfp^S V 3 f± 
K D tb-C V ^ (D X\ N H 3 te^Jg^^i&IS $ fits: V \ 
M1^4 1 ftlZ-W&ZfrfcT i C 1 4 fi^(^-^^^^^W(^*®{^P^$ 

thztK *i®frn*ir v 7^N 2 t*tT i c 1 4 %mm<DmmMm 5 e^ait 
a-t&o NH 3 ^Mffi^#^;iaW5 7^'^{-tbtLyclr ? BW#EV6^iMc^tl-cv^ 
-5o-c\ t i c 1 4 &nh 3 $mm(D&mmw 5 7^*»al&v\, 

#^^5 6«ALfcT iCl 4 lih7j/7 , 5 8 (d J; <9 MA $ *U [hIIKIEW 
6 2iHlo-CT i C 1 4 W,4 4tI$|i^ $mmm5 6«ALfcN 2 fi 

5 6{UiT i C 1 4 tN 2 tcl?i)mA1-Z><DX\ CT i C 1 4 ^©Sl^it' 

^ii-ifitsri:^^ t i c 1 4 m$ffiL4 4\zm\^xmm-fz>^tfrx 
z><dx\ i:t i c 1 4 &mm<DM\s^nxmg,^ffiM-fz>^tfcxz, t i c 1 

4 «H4 4 tlLTS^fS ^ t So T i C 1 4 <Dffim 

T i C 1 4 OMM^7t5t, ^^IH6^i-T i C 1 4 ©#tlS^ 
^Tt>tL5 0 *nMffl<Dm&, T i C 1 4 (D^fi N N 2 GD^£r#l3a^3§4 lftM 
«|&i-5ri:{Cj;t9T i C 1 4 %s<~-i?1-Z> ^ bXftfrtiZ> 0 ~tteio1b, TiC 
1 4 ©iOTtli, T i C 1 4 ©W©HH#SVl^c^ fficorJW 

*aS^4 1 F^d^LTV^T i C 1 4 fiN 2 ^ j; t)^LS^4 1 f*3 

t i c 1 4 <D^mTM^mTT^t, mzm7 iz^i~NH 3 (Dm£T.mfcftt> 
tiz> 0 nh 3 ©miit*[±, NH 3 i»wsv3^ N 2 m^m<Dmm 

#SV2, SV4 ^M/^tt. T i c 1 4 £fc|£ffi£>ITO#S V 1 3^ D b;ftS 0 
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5 3^^1^4 1^iW^ 0 NH 3 Oiili, lOOsccm^i 

, 5 3^t>ON 2 ©«ill Zrtl^tll 00 s c cm^iSJ; 9(^70-3 
^hn-^4 9, 5 5tdJ; 0fM»$jh,* o T i C 1 4 MMR#S VlfiK 
C^tb-CV>S^T% T i C 1 4 nmmm^4 1 

^5TiCl 4 ^Ki^i--5^, ^^-fi^-t y T^^N 2 ^it^NH 3 #mffl^# 
^iBW 5 7 MA-r 60 T i C 1 4 #«ffi©#ftE» 5 6 teKtt e>;ft,fcMB§#E 
V5fiKCP>ttTVNS©-C, NH 3 ttT i C 1 4 tlM(CJa©#*UEff 5 6 }C{»A 

SMffle*5 7fd^Ab7tNH3^.0 ? N 2 ^^^^^°6 1 fdj: 
*L5 0 £fc, NH 3 ®MlST1tNH 3 i:T i C 1 4 £ Lfc^CQ^J&giJ^ 
»H 4 C 1 iS«kS^*4 lrt-e^fife^^So Lfcj&So-C, #^SEWEV6^ 

<£ «9 NH 4 C 1 IriiLT, NH 4 C 1 ^^^^^ 6 1 {^tUAtf r. t ^rg^Jh 

NH 3 «ffitora#sv3^ii:^ii N m<Dmmm-i^<D^ ^oytn^mw 
SV4WEV6, EWfDmmmm*. mmmwQ 3^£9»P£ti,5 0 
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fc*5. ±&(DT i C 1 4 ©iIlSSU ? NH3©MlST'l4 > N 2 ^— 

t-c#5 0 rcD^, t i c 1 4 <Dm$JimRTfNH 3 <DW&j:m*m5Rx$m 

7 i^fliir^CTfc?) , lRlCPIH#<Z>lbf^i^5*^ T i C 1 4 coitIi 

z\z£ym®*rx<D$m&n5ia'Z. t i c i ^iiigs^NHjOtii 

ts 0 in 9 te*mw<Dm 2 njgMt- £ z>#mmw 7 0 o^w^^^-rmm&w^c 
hi 9 iz^-rmmmm 7oit ei a ^-r^mmw^ 0 i^w^itfiini cx* 

mz.wtrthtiz> 0 H^-#sv5fi. 1 i^i^ti^ 

T i C 1 4 0^^<bNH 3 (7)#t|&^^c^<D^T^«9#^5^tg^^c-r 
o #5C{tiJ£>H37#EV 7{±, *il^SBW7 l—^^tL-5#^i^^ N 

T i C 1 4 ©itl^i: NH 3 ©#I^^i ©iT'lO ti^ilg^fcto 
#^!&{|ijO|flM# SVl~SV4i: S V 5 &r^MftiJ<DH^f#E V 6 go ft 

ilOl^fTiCl 4 ©ft|&IST:*ft TiCl 4 W^#SVl, sv 
2frmfrtL, NH 3 M<Dfflm#S V3, S V4ttg/!Cib;ft,<5o ^Lt, x^#s 
V5tt, T i C 1 4 {RiJ^|&^^/55/X^4 3 a t^M£;ft<5 <£ 5 fciSO «5 #*. «o 
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*l£o mftiz. m%m(D=jjfrEv 7 ^ nci 4 mmm<gs 6\z.&m&ti 

4 St) ? N 2 fi. T i C 1 ^O^MIB^S 6fctt«;fti2^ NH 3 fflCO#MiaW 
5 7 fCf«tL^V\ 

in 1 1 (d^fT i c 1 4 ©iMistii, t i c i tMommfrs v i 

P^#SV2 3^Mx/t;£3;<!;£*L5 0 NH 3 {|iJ^PJ^#S V3, S V 4 
«mCbtl^:^^-efc5o Z^#SV5t, T i C 1 4 lliJ^»#t|&m^#J^ 

§3«9#^^nfc^^T-fc§ 0 $mM<D=lT#EV 7 T i C 1 

4 1 l^teN 2 (DZf.&m£&tl, fel^4 lftfCglSLTV^T i C 1 T 

i c 1 4 m<Dmn.m^5 6^mti^, mm£frz> 0 

tift^X. HI 2t^-rNH 3 W#fc|&XS-efi N T i C 1 4 i©Pi|#SVl, 
SV2^iD^tL, NH 3 $J<7)M#S V3, S V 4 ^§§^*L<5 0 tLt, H^" 
#SV5I±, NH 3 i©«g^y X/P4 3 a \Z&m&thZ> £ 5 ^«9#^^ 
tb5o #MfliJcDH^#E V 7te % NH 3 ffl(D#MiaW5 7(C^$tl-5 

N 2 fi, NH 3 ffi©#MEf 5 7fcft(-^tViA^. T i C 1 4 ffi<£>#Mga i f 5 Q\Z. 

Ml 3|u/TfNH 3 ©#MlStlj:, NH 3 #JC0M^#S V3^^c^tL, M 
^#SV4^M/^;ftfcli;£i£;fr5o T i C 1 4 M<Dmm#S V l, SV2ttW 
C 5 „ £7c. ^#SV5t), NH 3 {|iJ(D#fc^i^{|iJ{^^#^L 

btLfc^^T*fc-5 0 £7c, #»IJ»H^#EV 7 NH 3 ffl#MSa^ 5 7 \Z& 

<75^#^$*V ^lf^4 1 f*|{^e©L-CV^NH 3 fi N NH 3 fficO^@H^ 

5 7{c3UxiA3K #IU$*l,So 
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**5x *HES6WK:i3V^"Ct>. ±J6©SBiHJ6ffl|©J: SteSM&IS&N^— ^ 
B14 ft® 9 t^-T&LS^g 7 0 vC, S V 5 ,£.U*H^# E V 7 CO 

SV5WH*#EV7^»i: U £Mi2J 7 2 a>e>£^JBE«:{fc 

^tSriti >9 S V 5MH^EV 7 bT«$^5 Q 

13 1 5 ttBI 1 4 }d^-r^^§] 0 7 2 0«fiJi«r^i-BlT?*>5 0 ^M^O 9 # 

MCOSS&7 2 a(iZlocoil^7 2 b&t£7 2 cfc^ttU — 

S V 5 IdSSRSixSffijsajS 7 3 i*tt^OH*#EV 7 fcgj 

ige£*b5^iIS&7 4^SBRSn«. 

^M«9#XL#7 2fttf>ii«&7 2 b©^tli^777i> 7 5 i&SRtt feih/C 
*3*J. ^777A7 5«:JEIW-<5££te:,J:DjI&7 2 bSrlHSfcRt^K^-rsr. 

S&7 2 c^WW777i.7 7^ttbtfC*5«9. ^777^7 7 
atsrttj: 9iIS&7 2 c^iM«t5rt^t#5„ ^777A7 

7«. i«iE6 3 ^e>M§fi5t^fttt J: t) mat5 y u / ^ K7 8ia 

^•3fx.#72lt yi//^f K76, 7 S\Z.W\—<DmM,{n J i=rfrXJ]£frtzL 

t$\^ ^777^7 5^aj^7 2 h ^mm-r^mzmm^^ R^y-fr 
77A7 7^iis§7 2 c&mtic-fzxofcmwjznzx ?iz.m&£tiz> 0 

-bxE<D«^}Zl*3V>-r, £5C12J 9 #;t# 7 2^«fc9JE^M^^iiSS7 4ffii|^. 
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m&£tl1tm& (01 4(D$:%lAjffa) % i^©£^#SV5liT iCl 4 ft 

*&^afcte§j9#x.e>*L, ioi^©£*#EV7iiT i c 1 4 %mmffi\z$]y) 

#X.#7 2lCj:?)ffil^^IK7 3W\Z.&1fc£tl1tm& (Ell 4<&&fpB 
#Ir)) . MIOH^ S V 5 f±NH 3 M^IEt§] !5 f i btl^ J.o#M^<£> 
E*#EV7(iNH 3 iM(^i?#it ) ^o itbfcJU 

_h^^HSfeM-e«, T i C 1 4 tNH3lui 9 T i NlMUtV^5^ ftfe 
0>0»J£Lt\ TiF 4 tNH 3 lCj;5TiNJg©^ TiBr 4 tNH 3 ia5 
T i Nm<D^^ T i I 4 tNH 3 tJ:5Ti NJBS<E>£j£ s T i [N (C 2 H 5 C 
H 3 ) ] 4 irNH 3 ia5TiNl«, Ti [N (CH 3 ) 2 ] 4 iNH 3 tJ; 
5TiNl«, Ti [N (C 2 H 5 ) 2 ] 4 iNH 3 |:±5T i Nl©4^ T 
a F 5 iNH 3 tJ:5Ta NJK©£j&, T a C 1 5 iNH 3 |ii6T a N^<D^ 
N TaBr s iNH 3 |:J:5TaNliD^ T a I s £ NH 3 iC J: 5 T a NJBt© 
Ta (NC (CH 9 ) 3 ) (N (C 2 H 5 ) 2 ) 3 iNH 3 t i5T aNH© 
Ta (N (CH 3 ) 2 ) (NC 5 H n ) ^NH 3 (a^TaNg©4^ T 
a [N (C 2 H 5 ) 2 ] s tNH 3 i££ZT aNm<D±f&^ Ta [N (CH 3 ) 2 ] s 
iNH 3 CJ:5TaNi«, Ta (N (C 2 H 5 ) 2 ) 3 (N (C 2 H 5 ) 2 ) t 
NH 3 |Ci5TaNl©4^ WF 6 i:NH 3 ia5WNl©4^ Al (CH 3 
) 3 £H 2 0{£J;3A 1 2 0 3 §|£>3e/& n Al (CH 3 ) 3 £H 2 0 2 K:£5A 1 2 0 3 
m^)^, Zr (O-t (C 4 H 4 ) ) 4 tH 2 0(a5Zr0 2 I©^ Zr ( 
O-t (C 4 H 4 ) ) 4 tH 2 O z t,ZX^>Z t O z m(D±^ Ta (OC 2 H 5 ) 5 t 
H 2 0ti5Ta 2 0 5 l®4^ Ta (OC 2 H 5 ) 6 tH 2 0 2 (a5Ta 2 O s i 
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